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Wc claim: 



/I 



^v/ 15. Fluid recycle apparatus for a.fluidized bed polyolefin reactor comprising a 

conduit for removing recycle fluid from said reactor, compressor means In said conduit for 
compressing jfluid therein, cooler means in said conduit for cooling fluid therein, and a splitter 
having a primary outlet and at least one slip stream conduit, for receiving partially condensed 
recycle fluid from said cooler means and returning it by said primary outlet portion to a level 
below said fluidized bed and by said slip stream condtiit through a direct passage to a reaction 
zone within said fluidized bed. 



aJ 



16. Fluid recycle apparatus of claim 15 wherein said slip stream conduit has a 
hydraulic diameter of 5 percent to 30 percent of the diameter of said primary outlet. 



1 8. Method of maintaining the quantity of liquid below a predetermined limii in a 
product discharge tank of a fluidized bed olefin polymerization process, which process includes a 
fluid recycle to the bottom of said fluidized bed and a product discharge conduit above said 
bottom, comprising continuously or intermittently monitoring the amount of liquid in said 
product discharge tank, and continuously or intermittently diverting liquid ftpm said fluidized 
recycle to a point higher than said product discharge conduit in said bed in amounts effective for 
maintaining said quantity of liquid below said predetermined limit in said product discharge 
tank. 

19. Metlaod of claim 1 8 wherein said monitoring of the amount of liquid in said 
product discharge tank is conducted by monitoring the pressure in said product discharge tank 
and correlating said pressure to a hquid amount. 

20. Method of claim 18 wherein said fluid recycle comprises at least 25 percent 
condensing. 

21 . Method of claim 18 wherein said olefin comprises ethylene. 

22. Method of claim J 8 wherein said olefin comprises propylene. 

23. Method of claim 18 wherein said fluidized bed olefin polymerization process 
employs two product discharge tanks. 
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24. Method of claim 23 including the step of pressure equalization between said two 
product discharge tanks when neither of said product discharge tanks is receiving product. 

25. Method of claim 1 % wherein said amount of liquid in said product discharge tank 
is monitored by inference from at least one pressure in said product discharge tank. 

Method of conserving unreacted monomer which would otherwise be removed, at 
a product withdrawal level, with particulate product from a fluidized bed polymerization reactor 
having a distribution plate for incoming fluid, said reactor being operated in the condensing 
mode, wherein fluid is recycled from said reactor to remove the heat of reaction by condensing a 
selected percentage of said fluid to obtain a liquid, comprising injecting a portion of said liquid 
above said product withdrawal level, said portion being correlated to said percentage by a model 
of said process. 

27. Method of claim 26 wherein said particulate product is removed through conduits 
from said reactor at said product withdrawal level to two product discharge tanks A and B at 
least partly by differences in presswe between said reactor and said product discharge tanks A 
and B, including the steps of alternating product discharge between product discharge tanks A 
and B, alternately substantially emptying particulate product from said product discharge tanks A 
and B, and alternately substantially equalizing pressures between product discharge tanks A and 
B. 

28. Method of claim 27 wherein said portion of liquid is modified by a factor 
representing liquid in at least one of said tanks A and B. 

29. Method of claim 27 wherein said portion of liquid is modified by a factor 
representing pressure in at least one of said tanks A and B. 

30. Method of claim 29 wherein said factor is derived from a model of the operation 
of said reactor. 

31 . Method of claim 29 wherein said factor is derived from monitored pressure in 
said at least one of said tanks A and B. 
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32. Method of increasing the product removal capability of a fluidized bed olefin 
polymerization reactor operating in the condensing mode and including a particulate product 
takeoff conduit substantially above the bottom of said fluidized bed, which particulate product 
lakeofiF conduit leads to a product discharge tank, comprising manipulating the ratio of liquid 
recycled to a point below said fluidized bed to that injected above said product takeoff conduit 
according to a model of said reactor to maintain the pressure in said discharge tank at at lesist one 
desired level throughout a product discharge, whereby the product discharge cycle is maintained 
within desired time limits and said product removal capability is not substantially constrained by 
said desired time limits, 

33. Metihod of claim 32 wherein said polymerization reactor includes two product 
takeoff conduits, each leading to a product discharge tank. 



34, Method of claim 33 including equalizing pressures in said product discharge tanks 
when one of said product discbarge tanks contains particulate product and the other of said 
product discharge tanks is substantially empty of paniculate product. 

35- Method of claim 33 wherein said polymerization reactor includes at least one 
additional product takeoff conduit leading to at least one additional product discharge tank. 

36. Method of optimizing product removal capacity of an olefin polymerization 
reactor operating as a fluidized bed in the condensing mode and having at least two product 
discharge tanks, while also optimizing raw material conservation during product removal 
comprising manipulating the ratio of liquid recycled to the bottom of said fluidized bed to liquid 
injected above a point of product removal from said fluidized bed as a function of at least one 
pressure monitored in said discharge tanks, and intermittentiy venting one discharge tank to 
another discharge tank, whereby optimum efficiency is achieved balancing the rate of product 
removal and tiie conservation of raw material. 

37. Method of claim 36 wherein said raw material comprises ethylene. 

38. Method of claim 36 wherein said olefin comprises propylene. 
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39. Method of controlling recycle split of a polymeri2ation leactor operating in the 
condensing mode, at at least 25 percent condensing, comprising controUing said recycle split as ; 
function of liquid in at least one product discharge tank. 
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We claim: 

4:.(Canceled) Mothod of controlling the tomporaturc in a flxiidigod bed whorcin an oxoth e npic 
ajQctioD ici conducted to malce p ait iculatc produot in a roactor containing said fluidisGd bod 
esafflta kicd by the distribution of fluid at a fluid diotribution Ig^^ol and whoroin aaid particula te 

5 product is withdrawn at a product withdrawal level vnitun said fluidizcd bed, comprising 
continuouDly or intonrdttontly rpmovine from aaid loactor a ptrcam of fluid, removing heat from said 
stream of fluid and cond e nsing at least a portion ther e of, passing said Qlroam of fluid ihrough a 
conduit gpgmont having a firpt ojut duct and a sacond C3dt duct to fioparate liquid and gas in said 
s ceond exit duct J&om liquid and gaa in oaid first exit duel, recycling tho liquid and gas in said fi ^ 

10 OKit duot to said fluid distribution lev e l and rocyoling th e Hquid obA gas in said oocond exit duct by a 
direct passage to a zon e within said fluidized bed abovo said fluid distribution l e v et? 

3t .(Canceled) M e thod of claim4 - whorein said e xotlio i miQ reaction is to maleo a polyol e fin. 

^ .(Canceled) M e thod of claim 1 whoroin sold conduit sogmont is on elbow, and said socond out 
duct is located on tho outside radius of said e lbow and has a small e r diamotor than said first exit 

15 4tt6^ 

4^.(Cancelcd) M e thod of claim 3 whciroin said liquid and gas in said second exit duct comprise 5 30 
p e rcent by w e ight of said stream of fl mir 

^.(Canceled) Mcthod of claim 1 whor o in tho pressure differential botwoon sold fluid distribution 
level and said zon e abov e said fluid distribution lev e l is 0.01 to 3 psi. 

20 #r ■(Canceled)- Mcthod of claim 1 wh e r e in said liquid and gas in said s e c e nd exit duct has a higher 
ratio of liqxiid to ga^ than tho ratio of liquid to gas in said first otit duct 



735491 fredfina 



Received frofn<414 224 5834>at (16102 3:32:4a PM (Eastern DayOgtit Tune]- 



06/06-/02 13:30 FAX 414 2 2^834 W. H, P. ^ .3.9.^7.^^^ 

DOW.31753-A 



=k ,(Canceled) Mcthod of claim 1 v^hercin said Uguid and gas in said Gccoada i y exit duct is recycled 
to ai loast one gono within said fluidizcd bod above gaid product >vithdra\val level, - 

»7 .(Canceled) MQthod of claim 1 wherein said second Q3dt duct reooiveo a conocntrotion of liquid 
fr o m 1.01 to 3-0 l i mcg thnt nf ^nirl ntr^nm "^finiH rr > mnvpH Tmrn naid fluidiaed bed after coadcnsing. 

5 ft-.(CaQceled) Mothod of claim 6 wherein the ratio of liquid to gaa in said cocond exit duct io from 
1 , 1 to 2.5 times higher than ruxid ratio in said fluid removed from said fluidizcd bod aft e r cond e nsifi er 

40t ,(CaDceled) Mothod of claim 1 wherein said conduit s e gment moludcg at least one additional e xit 

¥irz .(Canceled) Mothod of r e cycling jfluid in a fluidized b e d in a polyolcfia reactor, said fluidizcd bed 
10 b e ing s i tuated abov e diauibuting means for injecting fluid into said fluidizod body comprising 
continuouQly or int e rmittently withdrawing fluid from said fliddigcd bed> cooling said fluid so 
\vithdrav » Tn^ dividing said fluid by a splitter into a primary stream and a slip stream, sold slip ctr e am 
having a higher ratio of liquid to gas than said primary stream, inj e cting said primary strea m-4frte 
said fluidizcd b e d at a pr i mary inj e ction level, and inj e cting s aid slip otroam from said sputt e r into 
15 said fluidizod b o d at a secondary inj e ction l e v e l abov e-s a i d primary inj e ction l e v e l. 

43;-.(Canceled) Method of claim 1 1 wherein said sputter is an clboiv. 

45t >(Canceled) Mcthod of claim 11 wher e in said primary injection l e v e l is at the level of said 
dist ributing m e ans and said slip stream is injected through a direct passage into said fluidized b e d a t 
least 12 inohoQ above said distributing means. 

20 447 .(Canceled) Method of claim 11 wherein said slip str e am is onricho 4- in liquid by at least 1 0 
p e rc e nt over said withdrawn fluid. 
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15. Fluid recycle apparatus for a fluidized bed polyolefin reactor comprising a conduit for removing 
recycle fluid from said reactor, compressor means in said conduit for compressing fluid therein, 
cooler means in said conduit for cooling fluid therein, and a splitter having a primary ouQet and at 
least one slip stream conduit, for receiving partially condensed recycle fluid from said cooler means 

5 and returning it by said primary outlet portion to a level below said fluidized bed and by said slip 
stream conduit through a direct passage io a reaction zone v^thin said fluidized bed. 

16. Fluid recycle apparatus of claim 15 wherein said slip stream conduit has a hydraulic diameter of 
5 percent to 30 percent of the diameter of said primary outlet. 

4?^-(Canceled) Mctliod of incr e asing (ho production capability of q fluidiz e d b e d ol e fin 
10 polymerization reactor \vhich -( Q) removes and recyclos fluid for removal oFtho hoat of r e action, said 
fluid being r e tumod to a level in said reactor bolow said fluidiz e d b e d, and (b) romov e s product at a 
product viithdrawal l ov ol Through a conduit at least partially by diff e r e ntial pr e issure to a product 
discharg e tank, wher e in tho vaporization of liquid carxiod with soid product into said product 
dise harge tonic tends to r e duc e s aid differential pressur e , comprising 

15 p a s sing said r e cycl e fluid through a fluid stream splitter to divide sold recycl e fluid into a primary 
sfee am for return to a l e v e l in said reactor b e low said fluidiz e d bed, and a smaller, sccondar)^ gtr e am, 
said secondary stream having a liquid cont e nt, in p e rc e nt^ 1.01 to 3.0 tim e s tli e liquid content, in 
percent, of sa i d recycl e fluids and inj e cting said secondary str e am by a diroot passage into said 
reactor above said product withdmwal lev e l, wher e by tho amount of liquid carri e d out of said reactor 

20 with said product is reduc e d and r e duction in said differential prcs^iuro is inhibited. 

18, Method of maintaining the quantity of liquid below a predcteraiined limit in a product discharge 
tank of a fluidized bed olefin polymerization process, which process includes a fluid recycle to the 
bottom of said fluidized bed and a product discharge conduit above said bottom, comprising 
continuously or intermittently monitoring the amount of liquid in said product discharge tank, and 
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continuously or intermitteatly diveiting liquid from said fluidized recycle to a point higher than said 
product discharge conduit in said bed in amounts effective for maintaining said quantity of liquid 
below said predetermined limit in said product discharge tank. 

19. Method of claim 18 wherein said monitoring of the amount of liquid in said product discbarge 
5 tank is conducted by monitoiing the pressure in said product discharge tank and correlating said 

pressure to a liquid amount, 

20. Method of claim 18 wherein said fluid recycle comprises at least 25 percent condensing. 

21. Method of claim 18 wherein said olefin comprises ethylene. 

22. Method of claim 18 wherein said olefin comprises propylene, 

10 23. Method of claim 18 wherein said fluidized bed olefin polymerization process employs two 
product discharge tanks. 

24, Method of claim 23 including the step of pressure equalization between said two product 
discharge tanks vAen neither of said product discharge tanks is receiving product. 

25, Method of claim 18 wherein said amount of hquid in said product discharge tank is monitored by 
15 inference from at least one pressure in said product discharge lank. 

26, Method of conserving imreacted monomer which would otherwise be removed, at a product 
withdrawal level, with particulate product from a fluidized bed polymerization reactor having a 
distribution plate for incoming fluid, said reactor being operated in the condensing mode, ^^4le^ein 
fluid is recycled from said reactor to remove the heat of reaction by condensing a selected 

20 percentage of said fluid to obtain a liquid, comprising injecting a portion of said liquid above said 
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product withdrawal level, said portiou being correlated to said percentage by a model of said 
process. 

27. Method of claim 26 wherein said particulate product is removed through conduits from said 
reactor at said product vsrithdrawal level to two product discharge tanks A and B at least partly by 



substantially emptying particiJate product from said product discharge tanks A and B, and 
alternately substantially equalizing pressures between product discharge tanks A and B. 

28. Method of claim 27 wherein said portion of liquid is modified by a factor representing liquid in 
10 at least one of said tanks A and B, 

29. Method of claim 27 wherein said portion of liquid is modified by a factor representing pressure 
in at least one of said tanks A and B. 

30. Method of claim 29 wherein said factor is derived from a model of tlie operation of said reactor. 

3 h Method of claim 29 wherein said factor is derived from monitored pressure in said at least one of 
15 said tanks A and B. 

32- Method of increasing the product removal capability of a fluidized bed olefin polymerization 
reactor operating in the condensing mode and including a particulate product takeoff conduit 
substantially above the bottom of said fluidized bed, which particulate product takeoff conduit leads 
to a product discharge tank, comprising manipulating the ratio of liquid recycled to a point below 
20 said fluidized bed to that injected above said product takeoff conduit according to a model of said 
reactor to maintain the pressure in said discharge tank at at least one desired level throughout a 
product discharge, whereby the product discharge cycle is maintained within desired time limits and 
said product removal capability is not substantially constrained by said desired lime limits. 



5 differences in pressure between said reactor and said product discharge tanks A and B, including the 
steps of alternating product discharge between product discharge tanks A and B, alternately 
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33. Method of claim 32 wherein said polymerization reactor includes two product takeoff conduits, 
each leading to a product discharge tank. 

34. Method of claim 33 including equalizing pressures in said product discharge tanks when one of 
said product discharge tanks contains particulate product and the other of said product discharge 

5 tanks is substantially empty of particulate product. 

35. Method of claim 33 wherein said polymerization reactor includes at least one additional product 
takeoff conduit leading to at least one additional product discharge tank. 

36. Method of optimizing product removal capacity of an olefin polymerization reactor operating as 
a fluidized bed in the condensing mode and having at least two product discharge tanks, while also 

10 optimizing raw material conservation during product removal comprising manipulating the ratio of 
liquid recycled to the bottom of said fluidized bed to liquid injected above a point of prodtict 
removal from said fluidized bed as a function of at least one pressure monitored in said discharge 
tanks, and intermittently venting one discharge lank to another discharge tank, whereby optimum 
efficiency is achieved balancing the rate of product removal and the conservation of raw material. 

15 37. Method of claim 36 wherein said raw material comprises ethylene. 

38. Method of claim 36 wherein said olefin comprises propylene. 

39. Method of controlling recycle split of a polymerization reactor operating in the condensing 
mode, at at least 25 percent condensing, comprising controlling said recycle split as a ftinction of 
liquid in at least one product discharge tank. 



20 
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